5508 B8 T B H A 2 # Vol.28,No.7
2008 £ 7 H ACTA ECOLOGICA SINICA Jul. ,2008

AEREIEXT A H A L AW B R R0

51,3 4 R 1,3 1,2,
B E K AR, RH T, RER
(1. PERZEGEN SR ESTBRERTRE I 1100162, I TRHKHESRGEERESMFRY,LH  110016;
3. PEMEERFEAR, LR 1000394, TTFR3EEHRIEEE, TLH 110036 )

FEE : DURHIE (CK) Ffk PR (Fallow ) A3 % B8, B ST 2R L AR RLE ALk NP .NPK MCK (45 HLAE ) MNP (5 HLAE + & BE) \MNPK
(BHUIE + BB ) SR HIA O TALUIEME B X 3R B AT AL M T B AR AR i BR (PLFA) (BR (98 HE B BRES \ AR W B B A
(SMB_ 3% SMBy ) &M, SRR\, AIEHBASHMES T HEFIR. ERARKERE B HERL SR, BERMMT
SMB,, (SMBy, ) FIE B 4 Y PLFA &8 DA RBERRESTE 77, RO bR T T 3R EL T8/ 40 LU T 3 NP 5% NPK b3 AfH K BH
BEE LIRS ROL, B EZMH TRERRESE R R BREBAEK . S4HE PLFA 5B IRRE RS RN R 53R LRI R Z
] 2% BEIEAR (p <0.01) . PLFA A4 HTR W, AHUE SIIE LIRS W RHTE 450 B E AR ;45 PLFA BAH{E ST R
B, AR RR S UM AR, T G ek G IR E 5 A VLW, RIRAES K EYEESEYENE
BERmERBR LI AEBEMARER.

KRR BRARNE NI AR ; BR (W) VEBEPRES ; 13RS JENE R AR L

XEHS:1000-0933(2008)07-3244-10 FhESHHEE:5154.36 TERIFIRG:A

Effect of different fertilizaiton on microbial community in an arable mollisol

BAI Zhen"? ,ZHANG Ming* ,SONG Dou-Yan'? ,ZHANG Xu-Dong'**

1 Key Laboratory of Terrestrial Ecological Process, Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China
2 National Research Station of Shenyang Agroecology, Shenyang 110016, China

3 Graduate School of Chinese Academy of Sciences, Beijing 100039, China

4 Biology College of Liaoning University, Shenyang 110036, China

Acta Ecologica Sinica 2008 ,28(7) :3244 ~ 3253.

Abstract: The effects of long-term application of NP, NPK, pig manure ( MCK), pig manure plus NP ( MNP) and pig
manure plus NPK ( MNPK) on the microbial communities in a Chinese Mollisol were investigated by the determination of
soil basic prosperities, phospholipids fatty acid (PLFA) , acid and alkaline phosphatase activities, and microbial biomass C
(SMB,) or N (SMBy). The nil-fertilizer treatment ( CK) and fallow plots were utilized as controls. The results showed
that the application of pig manure significantly increased the amounts of soil organic matter (SOM) , total nitrogen (TN) ,
available phosphorus ( AP) , alkali-hydrolysable nitrogen ( AN), and readily available potassium ( RAK). Furthermore,
the SMB, or SMB;, ACPase or ALPase activities, fungal or bacterial PLFA contents, and fungal-to-bacterial PLFA ratios in
the manure treatments were all higher than those in CK or the chemical fertilizer treatments. Long-term application of NP or
NPK had inhibited the two phosphatase activities and the growth of most microorganisms. The relationship between
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monounsaturated fatty acids ( MONO) and cyclopropyl fatty acids ( CYCLO) or between normal saturated fatty acids
(NSAT) and total bacterial PLFAs was positively correlated at 0. 01 levels. PCA of PLFA showed that manure and chemical
fertilizers affected microbial community structure in different ways. The loading values for the individual PLFA indicated
that fungal 18 :2w6 ,9 was significantly affected by chemical fertilizers application, while the ones of G~ or G* were affected
by organic manure amendment. The higher levels of microbial activities and biomass in the fallow treatment compared with

the other treatments were mainly attributed to soil bacterial groups rather than fungal ones.

Key Words: phospholipids fatty acid (PLFA) ; acid (alkaline) phosphatase; soil microorganism; fertilization; mollisol
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T Y SN R I SRS IR S R SR 0 B R e Y, Es kLt
el Wy B TR AR AR AR, U0 I B R L R R IR IR 10 5P XA MY S
FRAE X35 43 K P AR B S BT 4% 10 A A B i 17 RS ML A RS HE B MK s Y
B SRR AR S0 TR R T A INa T 2 ) BA W B MEASTD . BE, 1R
BAEX T EERRGIBRMESYE A2 YRR, TER SR MER SRR 58]
B, BEARNRMTER (Phospholipids fatty acid,PLFA) B 12 I FI TR A 1 G e ek i s Y LA H
B PLFA 42582 " #ilin,18:206,9 ¥ W FHE, AL SH 1150, al5:0, 15:0.16:109, 170,
cyl7:0,cyl9:0 1219 G4 B kW R B9 AR W B Bk B AR (SMB BR, SMBy) 55 + M (B) H:BER B
( ACPase or ALPase) NITJ 52 Ik 1 33 A Wy 8 R 35 B Ak

B AR EE S MR IR B oAk, T SRR R B SR — X g i iU . BRI, KR E
RERI T DARR R IR vk 18 2R T 5% E SR 0 B A R B AR B0 SR A SR MRV AR 7 fk
JESANEAECHE) RET RS LB RECH EEZNEL. RERRNESARFEERH
B T AR TP e s v 7 L S B TR ™ 5 330 DL ( SOM) R Atk W™ 4k il 45 3 AR B % 0 BR 31
71 RS Ak H SOM BB iRat i A MR B JERSE MY . R, TIERMEYREEST SR
FRATM NN R L RA TR, Hlin, RE 37a AR RBELHE T 84 PO,-P.NO,-N.C,, .. & & ,{HIF
SR B PLFA &7 ; BARM A NH,HCO, +38 Pk #7825k (SMB. ) 34 in , /B3 DNA L1 B E WA 5
Parham U 3] Sy 4 e ik T AN A KB ELB AR KR A, T Yeates™ S CH A PURESEEEAEK

FIABIXZR“BYBRE"ZKR, BFEMERXERMR G 2E L& 173, BE,EJLTHERREHE
PR AL AR H 2R 4 W A2 KA YR R R PR SOM & 8 KIE T M, Pt fn 22 w0l 55, B 5
58 BB BAEMIF A RESEMERERE" . BT, REZK DR P52 B LIRS EY A
P ge B BT R kR R S A S0 T, WX R AR R B R IE R
T REBES VEFR SRS RO RN T I YRR A SRR M D, REAFRERK
2 KBRS 7 S MERE AL A 5, U E PLFA SMB 5% SMB, LI X B2 () MEBERREATS ), pF 9 138
B VIR VE G5 T XA (R i AE AL S me R AR , AR 4 IR ) IR /EW & L SEIRFE AU 2 41
PR
1 HR5FZ
1.1 #BRit548

AEIE(FRE 124°48'33" 4045 43°30'23") B R B + K BANEHAR 46 T 1980 4F, = AR ¢ T MR AL H A
R (AR R ER) . WIEFHE:R,150 kg/(hm™a) , [RE;B§,32.73 kg/(hm™a) , Eid
BERRST ;40 ,62. 27kg/ (hm” -a) AHUIEFIE A HLE (OM) ,4.5 v/ (hm™a) , 352, 4 A FAIMIKAE,6 B FAIE
B R 1/3 )RR, 2/3 i85 B R UKL s B UIE T L —F ikl e—wk it . T 2006 459 A 25
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HR£& 0 ~20cm $1)2 L3, ML 5 3 N, HTFENM R SR A SRS R &, B
JEEALEIN T A -BRIEACHE (NP) \&-BE-$EECHE (NPK) | B 7itig HUIE (MCK) A PUIE-R-BRAE EC i (MNP) |
A YUE-R-B5-#IE L (MNPK) , KA ( CK) AR PR AL (Fallow) 3T 5
1.2 JEHFE

T T 24 h WEBRHEYFRAE L2 mm 5, 2 BP AR ERR J2 N 5E SMB. (SMBy ) ; #8538+ 4 CT{R
FIHT— AN X R BEIR Eh vk I € PR 1 B PR B8 ( ACPase ) BB I BEERME ( ALPase) ; ¥ 408 + 05 TR FH
TR HAR LIBERT B E T3 A M 5 KB pH 8, + 88 HLak A T % (TOC-
5000A ,Total organic carbon analyzer, SHIMADZU) (OM L) 1. 724 5 2B HLokiT) , HEEN SR (TN) , B4
(RAK) R4 1 mol/L ZFRERR R KIEILETHEN E , A RWE( AP) K Olsen ¥ (BRER EMIRBUHEE DL IL
6 SNR IR ) WE , AR R (AN) FERREY 8k GRIRF N RER T 2) W' . PLFA 1253 i Bligh-Dyer {51F
7" B4k C19:0 SHPIHR, F Agilent 6890 SN (GC) WsE, FHEAME:HP-5#(30.0 m x 320 pm
x 0.25 pm) ,BEEEE 1 pl, M 1001, 85 (N,) i 0. 8 ml/min, F)IEEE 140 C4EF 3 min, 5 3 PP B
FEF TR 140 ~190 °C, 4 C/min,ff£3F 1 min;190 ~230 C,3 C/min,{£§F 1 min;230 ~300 C,10 °C/min,
FREFE2 min, JIEEFRME (FID) W, SEBESTHEN s, KBRS &2 52 R
BAME ( bacterial acid methyl esters ) Mix F Supelcoe 37 Component FAME Mix, E B DA 2 A 18 50 g 5 BR
( polyunsaturated fatty acid, POLY)18:2w6,9¢ 87~ ;L4 i15:0.a15:0,15:0.i16:0.16:109.i17 :0.,cy17 :0 Z4E K
AN YR S 5 BR ( total Bacterial PLFA, tot Bac) , iX B 7R Ff 4 F1 BB fili B8 ( normal saturated fatty acids, NSAT)
14:0,15:0,16:0,17:0.18.:0 X MFH IR R AR AE W& ; G™ LL i15:0,a15:0,116:0.117: 0 %5 32 55 AR i R
(terminally branched saturated fatty acids, TBSAT) 753G ™LA 16:10w9.,18 :109t.18 : 1w9c SFHMEAMFNARHE B
( monounsaturated fatty acids, MONO) 5,34k I8l BR ( cyclopropyl fatty acids, CYCLO) cyl17:0 37 5tk W%
H& (total PLFA, totPLFA) DL ZARIBRIMAIZ R 27102,
1.3 ¥dEatn

FIFE SPSS 13.0 AbF%HE , RE R T Z 408 SNK IETAREERBEH G KER) . HEE LFH/N
BRI FRAREREZ R ZF0 BERE ,p <0.05, ER0T BAIEARA  Jedk R A Varimax 3%, &K
WRABHCR 25, AR FRBCR A £ B4 KMO 5B BB ENL T EESEF .
2 HREWm
2.1 FEAEXE TR AT A T R

5 CK SR RALBM L, &8 HUIEAL B 13 pH B B REAK, T NP 5 NPK 403 pH TR E k. AHER
Z 5 OM.TN AN AP .RAK & &, DL AP 36/ A & ; NP 2 NPK 4:b3{X AP =% RAK S & H8A FHm. R
AbFE R OM BRfi4h, HEFR AW BERT CK(E 1),

®1 THEFECER

Table 1 Basic characteristics of soil

Treatments pH Organic matter Total Nitrogen Alkalytic N Available P Readily available K
(¢/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)

KA Fallow 8.04 27.6 ¢ 1.09 ¢ 95.28 d 7.00 d 174.49

CK 8.19 31.3d 0.97d 85.84 e 4.32d 128.34

NP 8.06 30.8d 1.06 c 91.95d 8.29d 128.34

NPK 8.12 31.7d 0.97d 96.39 d 13.18 d 146. 80

MCK 7.89 43.8b 1.73 b 128.06 ¢ 112.28 ¢ 183.72

MNP 7.61 45.3a 2.16 a 142.50 a 219.89 a 211.41

MNPK 7.76 40.0 ¢ 1.70 b 138.06 b 144.72 b 229.87
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2.2 REMEAEATE R A8 S5 H

55 CK ACFAR b, A HLAE M B 324 2+ S WA 4% (18] 1) < 3k SMB i &, MNPK (258. 6 mg/kg) >
MNP(243.3 mg/kg) >MCK(208.6 mg/kg) ; SMB, L. MCK Ab¥(57. 5mg/kg) BB ,MNP(49. 7mg/kg) 5 MNPK
(46.9mg/kg) TR EEF . AL L3 SMB 25K 1L, CK(160. 8 mg/kg) 4b38 SMB, fik F NPK 4h 3
(196.8 mg/kg) , 1M NP AbEE(79. 4 mg/kg) B A ; SMB ML IRIH , B NPK(40.2mg/kg) 5 CK(38. Img/kg) BT
NP(28.8mg/kg) , RERMALIELIER 3 EREBE/NTHE VLS, (BH SMB, (381.2 mg/kg) 5 SMB,
(56.5mg/kg) BB, SMB./SMB, {8 455 00, 4K PRAL B 5% &5 (6. 76 ) ,MNPK (5. 51) \MNP(4.92) 5 NPK
(4.91)¥ 2 ,CK(4.22) >MCK(3.64) ,NP £h3H(2.76) Bk,

450 - ] SMBC SMBN —@ — SMBN/SMBN 7
400 |-
b e ° 8
23501 b _- —@ ®
2 ¢ ‘ 15 2
E 300 I, -’ )
o /7 ~. a
2 250 |- N /' c - 44 2
B 500 . ‘ g ¥
s - \e/ 13 &
4;?; 150 |- I
4, 8
B ES
100 - g =
b _
0
CK NP NPK MNP

B1 ARG S A BRA

Fig. 1 Soil microbial biomass in different treatments

ALPase B ACPase 1% /) B2 Z A VUL R (Bl 2) :
ALPase 7 MNP 4b ¥ %5 405. 8 mg/(kg - h), MNPK
(367.0 mg/(kg-h) )5 MCK 4:#(365.1 mg/(kg-h))
WK Z ; ACPase Bx[S{E7E MNP(172.4 mg/(kg-h) ) 4b¥E,
MCK(146. 8 mg/(kg-h)) 2 MNPK 4k # (138.9 mg/
(kg-h) )IKZ, NP B NPK 4b3 LI (R 75 = 8 2 k] 7
FPBEBRER VS /7. WD ALPase 7§ 7 7 NPK (258. 4 mg/
(kg-h) ) B NP(252.1 mg/ (kg-h) ) ib¥H BZELT CK
(323.1 mg/(kg-h))o Kk PHALEE ALPase (514. 3mg/ B2 RIRRARAETE - SRR /)

(kg°h) ) ﬂ] ACPase ( 150.7 mg/ ( kg° h) ) —%T g %{ ﬁ m Fig. 2 Phospatase activities in different treatments
JEACEE, PR SR T AL BAR i - Ak Wi 1 KF
2.3 AEMEELH TSRS

B IEE R Y& (10lPLFA) | B4 Yy & (totBac PLFA) R E A Y& (Fun PLFA) 7E &AL B LAR
AR AIT, BE VLR MG B S B AR 4 Wi NP % NPK b2 + 385 94 & (B 3) . LA totPLFA
A ,MCK(133.2 nmol/g) \MNP(133.1 nmol/g) 1 MNPK(127. 4 nmol/g) 4-¥ & & & TF CK(107.0 nmol/g)
5 NPK(103.3 nmol/g) , i NP(86.0 nmol/g) £ HH K, IR HALFH totPLFA (164. 1 nmol/g) 5 totBac PLFA
(59.3 nmol/g) B2E = THVUESFALH, i POLY (9. 4 nmol/g) W AT HHUE S THAEALEZ 18], B/ HH M
{8 (POLY/totBac PLFA) 455300 A VLI &2 & TR 4L 4038 | B MNP(0.279) >MCK(0.258) > MNPK
(0.233) >R (0.159) >CK(0.133) >NPK(0.086) 5% NP(0.077) &b¥,

N E AR AL FR A4 T B A AR AL AR AR DL , BV R (B i BRTE AR PR AL 38, A HUIEAL Bk 2, CK 5 NPK 4hHiisk

600 - a e BRI ERRES ACPase
O FRMEBEERES ALPase
500 |- )

c
400

300

BRI )

The activity of phosphatase (mg/kg)

200

100

Fallow CK NPK MCK MNP MNPK
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I BB, BAR(E37E NP 4L B (18 4) . #li0,MONO F == twIPLFAs = Fun
PRIRA T (53. 9 mmol/g) B, MCK (32. 7 nmol/g) , 5 o[£ =7 0 —-fuomee 70
MNP(31. 3 nmol/g) ,MNPK (29. 9 nmol/g) ,CK (28. 8 \;140 gg,.{-i.\pc 1 gas
nmol/g) NPK(28. 3 nmol/g) SMHATRBEER, = ool ¢ B
NP(20.9 nmol/g) A BB, CYCLO LAk PRALIERE = 50| &- | 1A 0 s d
5 (6.64 nmol/g) , B HUIEA LB (5. 58 ~6.02 nmol/ = o [[ B (e hE L (B 1B —O.lO:Z
) LI AL TR (4. 02 ~4.50 nmol/g) EBH XS, = e (0 |7 1 ‘% % "8
TBSAT J NSAT ZRAb AR IRAR AL o = Fallow CK NP NPK MCK MNP MNPK

TBSAT 7£ G ™ it i L BlAR &5, T 3878 G B A#E A
Yy& ; T MONO g% CYCLO W% ILF G~ B ##; NSAT
TRELMEEY RS ™'Y, Hilk, TBSAT/ MONO,
TBSAT/CYCLO L1 F MONO/NSAT % b {8 7] 45 7% 40 B

Fig. 3

B3 AFMEAELERE HE & BMEY PLFA 58

different treatments

Contents of fungi, bacteria and total biomass PLFA in

B LA (LA, BFST32H, TBSAT/ MONO 5 TBSAT/CYCLO A8 4k LR 8 43 , 4 TBSAT/ MONO LA
NP 4h3 5% (1.097) ,MNPK (0. 925) >MNP(0.904) >MCK(0.839) 4h#,CK (0. 861) 5 NPK 43 (0. 877)
T b2 5 U8R TR RAN (0. 643) ; TBSAT/CYCLO 7R7E NP AbFHE % (5.70) , i MNPK(4.97) ,MNP
(4.71) & MCK (4. 65) AR VKM , CK (5. 67) 5 NPK(5.52) M TR IR (5.22) . G*/G~ 5 MONO/NSAT
AR ML SE SR, ) B TR AL LB R (0.909) , NP AR T B ARAE (0. 592) s S A HLAL AL 1, MCK
(0.603) W7 F MNP(0.588) , Tfii MNPK (0. 564 ) ZbFH % LB H K (B 4) .

&A% MONO
Frra 10X CYCLO
- - - 10XTBS/MONO

FLFA & PLFA contents (nmol/g)

C—3 TNSAT
—4&— TBS/CYCLO

[—— NSAT
—& — 10X MONO/NSAT

A A A S

[o)}

.
A A FEFEPLFA L3
The ratios between different mcirobial communities

Fallow NP

NPK

MNP

B4 ARG PLFA &

Fig. 4 Bacterial PLFA contents in different treatments

PLFA 55347 (PCA) M, RIGA PUIBALBEXHEE — E oy (PCL) TERECK, MR IRAL BB R H (R &
#%(=0.822) ,NPK.NP J CK AbHHZF B REUAE 0. 76 LU b AHUEAHEN PC2 R K, S E R >
0.79(H 5a) . ™3 PLFA A {EE R R (& 5b) , K 18:206,9 ZHH 18:0,16:109.14:0 K& 15:0 SR
B%t PCl TR, BB RYIIRT 0.9, ZA SR RAL B B ;T G & al5:0 & 6™ & 18:1w9c,
18: 109t X} PC2 FEkE A, HE B R >0.9, ZAVUEIEH 2 ER M.

hitp : //www. ecologica. cn




7 HR % ARG HR L BE YRR R R 3249

C18_ 1ot
1o- 2 MNP o © C18 lo9ctoq 4 =
MCK iC16 0 .
% o o
MNPK CK aCl15.0 o/cm .
L NP & iC15_0 -
5 051 NPK Fallow = 03[ cyl7.0
2 S Cl16_1m9
o 3 c150°  _@
g g CI8.0° 11 0
g 0 g o =
0
§ § C18_ 2069
™ ™
H H
-10 | -1.0 |-
1 1 1 | | | | |
-1.0 -0.5 0 0.5 1.0 -1.0 -0.5 0 0.5 1.0
FEH 4> 1 Component 1 (50.46%) F 54> 1 Component 1 (56.79%)

B 5 R[RIMEAL AR IR KA A AR By BR B = i oy i
Fig. 5 Principal component analysis of PLFA showing score plots for the different treatments and loading values for the individual PLFA

3 ifig54%i
3.1 it

SR e, KA YU B E R R AR R (3R 1) 2IRMAEYE H 54
WEIHFE BB, Bohme %™ 5 Peacock 2™ AN, A VIETREHAE G IBRRE, RS
SMB. Bt T IR YRR 451 S AR S ThB . AR SRR, AHUEAL 3 SMB 5% SMB, & & 735l & CK
AbFRRY 1.3 ~1.6 458 1.2 ~1.5 4%;/E NPK 4:3 SMB 55 CK LB E 25, Ti NP A EFH I FKE. LIEL
¥ SMB 5 SMB, B % TR SHEFE LB B LY HEREL X, RFEH# SMB./SMB, .48 &
AR INE HE C/N HAE e 10:47° B, A TR WIBEE C/N H(E AR 40T & B A B (U
B 54W) Y E 24, JE Ui R R RO A YRR e N MR, PSR R, &t e AL 2
SMB./SMBy HfH 5 CK 23 A 83 , MCK 5 NP 4bBES K, B4R, B F SMB.(SMBy) RZE T T3 Mk i
YR T HIEME YR LR S E SR, FI, L SMB./SMB, (B 52 Bt + 84k YRy g5 stk A A
R4,

ACPase B, ALPase T AL A VLBEERFIBRET (U0 B-HIMBERR , By AR EL % ) /KM%, 2 3 L A PLBEH L AT
NEYRAELERR, FNEREEN TR, AR ER, £ UL BB R BT /) 2 CK 4b3
1.3 {474, 5 SMB.(SMB,, ) K B 1Y, IE4N Bohme %™ HF5y £ , A HLIEAL 3 Bk B 15 M BRIE A TR
Bt SMB 5 ALPase 1% /7 B &1, X LIE ) ACPase 5, ALPase 2HUEYTE, Marschner & R MG KRS
PUE(5.2 v/(hm® -a) ) 5 NPK 432 ] ALPase 5 J) J0 B 3 22 5 ; i ABF 5T W 22 80, MCK b3 ACPase B,
ALPase 7§ 170572 NPK AbBEf9 1.6 f5sk 1.4 £, ERZR RS ERM AEIEHAEFEERAFEE X,
NP 5, NPK AL FRBSFARETS 735 BB KT CK 4b¥E , T 8B 5 BEMARE 2 TCHLBEIE R A %7,

Hamel 25 PLFA 43#745 5200 , R4 + 300tk (10 + 88k %, 3% PO,-P,NO, N, C,,..) B —E# 2,8
37 AR R F B E A T A 38 5 PLFA &8, APF5SEIERA , K NP 5% NPK i ik 8 & (e E 2
T AERAK,

— AR, B R/ IME R R B A SR E e e ™ . XEEREY . (1) EEELATLL
T EHEED RIS RS AR, WA WOk LB R P RE ;s (2) EREAER EAR 2%,
WHEAREPFERARSILT R ZRY; (3) 4178 X5 IR 7] 4 802 R X A%, a0 B ol A7 R - TR ik &
RANEE 26 5, FE UL, B A YR E e R5A 85 T Rea i B TR R AR T 40 A= 1 & B & i ) 5
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FRAED R T EE A KA 0, AT HEsr 2 E8EY . ARERER, AU EERE/ Ml
AR TR0 LS CK b3, SR, AHUEMAAEMTRERELAVERE.

MONO 5 CYCLO ¥l N2 G M EBEEYIRCY "  EAVRS B S5 B WH At R 5wy
Bt X E Xt MONO 5 CYCLO BEATHISESMIT, 4 %W —H R BEIFMHX(r=0.782, p < 0.01,& 6a),
Bohme ™ 5% 5B, i FAZEAE(FYM) B9 7R [F] 1 383680 vp  MONO & B & TR AL B3I . Peacock %1%
B, (252 kg N hm ) SR B (504 kg N hm ) A HLAEALHE G~ PLFA M. CK 7 15 8% 27% ; H B ¥H
H% G EXAMNEA MRS 508, I, A DR AT K 8 AR WG DL A B R T UL AR AR s
BRHIER G ERER B, AP R, MCK 43 MONO &8 I CK &2 14% (18 4) , B AR WL it F 1 5C
BERYE G HAK, 5 CK ML, NP ABAHT G AR, IEIN Peacock & Por A, MBS (218 kg N
hm %) 4b¥ G~ PLFA H. CK i 15%

NSAT A RN EREE A BAR IR ™ 3% Xt NSAT 5S40 PLFA 7EAHEAMT , BB 4% B E
%(r=0.967, p < 0.01,E 6b), Zelles 2! %30 NPK 4b3 MONO 5 NSAT #:3iF , i HLIE -4k AE Bt &b 8
1 MONO /&5 T NSAT, ABF5Er — B 8G iR R, =0 & (BRI ) 4b Bk NSAT B B 28T
MONO(E 4) , Zelles &£\ 3y , BT 4 71 G B MR vk 38 2 48 7% A4 W 2 BOR S IO BB B3 B, MONO/
NSAT HAB FT3FA ik Sed8 SERE 410 B %, R & B R B A VLR B A B 2 598 /E 13 MONO/NSAT
H.AE >1, Bohme 257 %31, AR 2$H 4 M+ HUIE ALIE & 3 fEALBE MONO/NSAT A& /T 1.09 ~1. 89,
FBIEH , FMIAEALTE MONO/NSAT HAE <1(E 4) AHUEAE SEEAHEZ B EER, REKRLHE
ZHEBEETHEAHE, FRERTIES BN RESY AR PSEEEE X,

TBSAT %% G* B4 , 1t TBSAT/MONO HAET 2R G*/G ™ B Hpil 4k, Kieft £ Yy, HHF
% G XMUR A S R B AR R, TR R MRS G B SRS BB A kX822 . AT, 3FE Rl
FNFREFES G*/CT AN S BE TR, Hi0, Marschner 27 F fj PLFA $: RBFEL BB, B4 WL
(5.2 v (hm*-a) ) 4bFE G* /G~ R 4M/ ELEE (NI BR) HUME RS T NPK AbEE, AR, BRERS MEAE AL BRI W L 32 4
I 2 R RS R E, AT, SMEALE G T/ G M AR h—3, AR AL FRSAR TR B 4G,

60 - a b

60

40 |-

40
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Fig. 6 PLFA contents correlation analysis between different specific microbial groups
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